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2. Surat Izin Penelitian dari Dinas Kesehatan Kota Medan




3. Data Analisis

Data berikut merupakan data penelitian yang diambil dari Dinas Kesehatan
Kota Medan dan Badan Pusat Statistik (BPS) Kota Medan yang akan digunakan

dalam analisis.

Jumlah Jumlah
Jumlah L Angka Jumlah °
Kepadatan | Ketinggian Sarana
Kasus . Bebas Tenaga
No | Kecamatan Penduduk Wilayah . Kesehatan
DBD (per KM?) (mdpl) Jentik | Kesehatan (per
Uiwa) | P P (ABJ) Uiwa) | P
ecamatan)
(%)
. | Medan 206 4.845 56 97 141 103
Tuntungan
5. | Medan 224 10.765 41 95 221 152
Johor
3, | Medan 112 11.837 35 84 54 101
Amplas
4, | Medan 172 19.309 25 95 151 197
Denai
5, | Medan 69 21.882 26 96 147 183
Area
6. | Medan 104 16.459 27 88 266 145
Kota
7. | Medan 31 17.136 28 80 161 76
Maimun
g, | Medan 64 6.776 30 82 25 48
Polonia
9. | Medan 50 6.281 31 85 yp 86
Baru
10, | Medan 218 8.084 32 80 86 117
Selayang
11, | Medan 181 8.532 28 95 170 232
Sunggal
12, | Medan 173 12.788 28 93 44 77
Helvetia
13, | Medan 67 10.787 26 93 77 156
Petisah
14, | Medan 73 17.265 20 89 55 74
Barat
5. | Medan 71 15.207 20 93 87 150
Timur
16, | Medan 62 25.765 18 85 367 99
Perjuangan
17, | Medan 70 18.566 20 84 207 131
Tembung
18, | Medan 137 9.258 13 90 51 148
Deli




Medan

19| aihn 96 3.760 6 88 59 135

20, | Medan 75 8.016 4 84 55 120
Marelan

51, | Medan 7 4235 5 97 7 73
Belawan

LHIVERSITAS ISLAM HEGERD

SUMATERA UTARA MEDAN




4.  Tabel Output SPSS
a.  Statistika Deskriptif
Descriptive Statistics
[+l Minimum Maximum Mean Std. Deviation “ariance
Statistic Statistic Statistic Statistic Std. Error Statistic Statistic
Y 2 7 224 107,71 13,947 £3,914 4085,014
®1 2 3760 25765 1226443 1345399 E165,395 3801209296
X2 2 4 56 24,71 2,640 12,100 146,414
%3 2 25 367 129,95 19,493 89,326 7979148
X4 2 48 232 123,95 10,076 46,173 2131,948
%5 2 80 a7 89,19 1,247 5,715 32 662
Valid N (listwise) 2
b.  Uji Kolmogorov-Smirnov
One-Sample Kolmogorox-Smirnov Test
v
[+ 21
Poisson Parameter®® Mean 107,71
Most Extre me.Biffeiences o Absolute 523
Positive 523
Megative -,330
Kalmogorov-Smirnoy £ 2,3493
Asymp. Sig. (2-tailed) 000
a. Test distribution is Poisson.
h. Calculated from data.
¢.  Uji Multikolinearitas
Coefficients”
Standardized
Unstandardized Coefficients Coeflicients 95,0% Confidence Interval for B Collinearity Statistics
Model E Std. Errar Beta t Sig. LowerBound | UpperBound | Tolerance WIF
1 (Constant) 27,072 192,622 41 840 -383,492 437,635
*1 -,002 002 -188 -896 1384 -,007 003 702 1,424
X2 312 476 541 3197 006 1,040 5,202 an1 1,110
%3 -,092 155 -129 -598 559 -422 237 659 1,617
X4 653 ,290 A7 2,253 040 035 1,270 703 1,423
X5 - 465 2,302 -042 -,202 842 5371 4,441 726 1,377

a. Dependent Variable: ¥



5.  Tabel Output Rstudio

a. Model Regresi Poisson

> #Algoritma untuk pendugaan parameter regresi poisson
> data<-poisson
> m<-gIm(JumlahKasusbBD~., family="poisson", data=data)
> summary(m)
call:
gIlm(formula = JumlahKasusbBD ~ ., family = "poisson", data = data)
Coefficients:

Estimate std. Error z value Pr(>|z|)
(Intercept) 4.624e+00 .724e-01 12.418 < 2e-16 ***
KepadatanPenduduk -1.164e-05 .416e-06 -2.635 0.00841 **
Ketinggianwilayah 3.124e-02 .090e-03 14.946 < 2e-16 ***

.381e-04 -4.878 1.07e-06
.759e-04 12.235 < 2e-16
.696e-03 -3.171 0.00152 **

Signif. codes: 0 ‘***’ (0.001 ‘®*%’+0w01 ‘*’ 0.05 “.” 0.1 * * 1

JumlahTenagakesehatan -1.649e-03
JumlahSaranakesehatan 7.046e-03
JumlahAngkaBebasJentik -1.489e-02

MUuTwN D W

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 777.51 on 20 ‘degrees of freedom
Residual deviance: 365.51 on 15 degrees of freedom
AIC: 509.77

Number of Fisher Scoring iterations: 5

b. Uji Overdisversi

> #0Overdisperai
> m$deviance/m$df.residual
[1] 24.36719

Goodness of Fit”?

Vialug df Waluefdf
Beviance 365,508 15 24 367
Scaled Deviance 365,508 15
Pearson Chi-Square 358,235 15 23,882
Scaled Pearson Chi- 358,235 15
Sguare
Log Likelihood® -243 886
Akaike's Information 808,773
Criterian (AIC)
Finite Sample Corrected 516,773
AlC (AICC)
Bayesian Information 516,040
Criterion (BIC)
Consistent AIC (CAIC) 522,040

DependentVariable: v
Model: (Intercept), X1, X2, X3, ¥4, %52

a. Information criteria are in smaller-is-better form.

. The full log likelihood function is displayed and used in
computing infarmation criteria.
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Uji Konvergensi Bayesian

> Data_P <- read_excel("Jurnal/Data P.x1sx")

> # Mengubah nama kolom agar lebih mudah digunakan

> colnames(Data_P) <- c("JumlahkKasusDBD", "KepadatanPenduduk", "Ke
tiggianwilayah", "JumlahTenagakesehatan", "JumlahSaranakesehatan",
"JumlahAngkaBebasJentik™)

# Trace plot untuk model zer
mcmc_trace(as.arrayChurdle_zero_model))

vV VvV

> # Trace plot untuk model poisson
> mcmc_trace(as.arrayChurdle_poisson_model))

> # Autokorelasi plot untuk model zer
> mcmc_acf(as.arrayChurdle_zero_model))

# Autokorelasi plot untuk model poisson
mcmc_acf(as.arrayChurdle_poisson_model))

vV VvV

# fungsi untuk menghitung rata-rata kumulatif
cumuTlative_mean <- function(x).«{
(cumsum(x) / seqg_along(x))

++ VYV

# Mengambil sampel dari model zero hurdle
samples_zero <- as.array(hurdle_zero_model)
samples_poisson <- as.array(hurdle_poisson_model)

vV VYV

# pilh parameter tertentu ]
param_name <- "JumlahAngkaBebasJentik"

vV VvV

> # Menghitung running mean untuk model zero hurdle

> param_values_zero <- param_zero[, , param_name]

> running_mean_zero <-apply(param_values_zero, 2, cumulative_mean)
> running_mean_zero_df <- as.data.frame(running_mean_zero)

> running_mean_zero_df$Iteration <- l:nrow(running_mean_zero_df)
> running_mean_zero_long <- melt(running_mean_zero_df, id.vars =
Iteration")

> # Plot untuk zero hurdle

> ggplot(running_mean_zero_long, aes(x = Iteration, y = value, col
or = variable)) +

+ geom_Tine() +

+ labs(title = paste("Ergodic Mean Plot -", param_name, "- Zero
Hurdle™),

+ x = "Iteration",

+ = "Cumulative Mean") +

y
+ theme_minimal ()

# Menghitung running mean untuk model poisson
param_values_poisson <- samples_poisson[, , param_name] )
running_mean_poisson <- apply(param_values_poisson, 2, cumulativ
_mean)
> running_mean_poisson_df <- as.data.frame(running_mean_poisson)
> running_mean_poisson_df$Iteration <- l:nrow(running_mean_poisson
.F

™V VYV

> running_mean_poisson_long <- melt(running_mean_poisson_df, id.va
rs = "Iteration")

> # Plot untuk poisson ]
> ggplot(running_mean_poisson_long, aes(x = Iteration, y = value,
color = variable)) +



+ geom_Tine() +

+ Tabs(title = paste("Ergodic Mean Plot -", param_name, "- Poiss
on"),
+ X = "Iteration",

+ y = "Cumulative Mean") +
+ theme_minimal

vV VYV

#konversi model poisson ke mcmmc.list

vV VYV

#fungsi untuk meghitung MCSE
check_mcse <- function(memc_list) {
samples_matrix <- as.matrix(mcmc_1list)

ength(x))
return(mcse)

convergence <- mcse_percentagew< 5

SD = sd_values,
MCSE_Percentage =

ed", "Not Converged"))
return(result)

++Q++++++++F 2+ ++++ VYV

> # MCSE dan stan zero I
> mcse_zero <- check_mcse(zero_list)
> print(mcse_zero)

Parameter MCSE
(Intercept) (Intercept) 3.289812e-01
KepadatanPenduduk KepadatanPenduduk| 3. 644899e-06

Ketiggianwilayah Ketiggianwilayah 1.754248e-03

JumlahSaranakKesehatan JumlahSaranakesehatan 4.690996e-04

3 2
3 2
. L
JumlahTenagaKesehatan ' JumlahTenagakKesehatan i.669869e—04 %.
3 2

JumlahAngkaBebasJentik JumlahAngkaBebasJentik 3.836590e-03
convergence

(Intercept) Converged

KepadatanPenduduk Converged

Ketiggianwilayah Converged

JumlahTenagakesehatan Converged

JumlahSaranakKesehatan Converged

JumlahAngkaBebasJentik  Converged

> # MCSE dan stan poisson ) )
> mcse_poisson <- check_mcse(poisson_list)
> print(mcse_poisson)

Parameter MCSE

(Intercept) (Intercept) 5.764516e-03 3
KepadatanPenduduk KepadatanPenduduk 7.051450e-08 4
Ketiggianwilayah Ketiggianwilayah 3.335589e-05 2.
JumlahTenagakesehatan  JumlahTenagaKesehatan 5.162875e-06 3
JumlahSaranakesehatan  JumlahSaranakesehatan 8.871413e-06 5
JumlahAngkaBebasJentik JumlahAngkaBebasJentik 7.262313e-05 4

convergence
(Intercept) Converged
KepadatanPenduduk Converged
Ketiggianwilayah Converged
JumlahTenagaKesehatan Converged
JumlahSaranakKesehatan Converged

JumlahAngkaBebasJentik  Converged

mcse_percentage <- mcse_values / sd_values

#konversi model zero hurdle ke mcmmc.list
zero_samples <- as.matrix(hurdle_zero_model)
zero_list <- mcmc.Tist(mcmc(zero_samples))

poisson_samples <- as.matrix(hurdle_poisson_model)
poisson_1list <- mcmc.Tist(mcmc(poisson_samples))

sd_values <- apply(as.matrix(samples_matrix), 2, sd)

mcse_values <- apply(samples_matrix, 2, function(x) {
samples_means <- cumsum(x) /seqg_along(x)
mcse <- sqrt(sum((x ==samples_means)A2) / (length(x) - 1) /

100

result <- data.frame(Parameter = colnames(samples_matrix),
MCSE = mcse_values,

mcse.percentage,

SD

.082724e+01
.308136e-04
.110543e-01

690293e-02

.969806e-02
.428896e-01

SD

.649539e-01
.464674e-06

111938e-03

.268600e-04
.617243e-04
.597829e-03

convergence = ifelse(convergence, "Conver

MCSE_Percentage
1.579572
1.579153
1.579631
1.579531
1.579563
1.579562

MCSE_Percentage
1.579519
1.579387
1.579397
1.579537
1.579318
1.579509



> # Gabung ]
> mcse_results <- rbind(
+ cbind(Model = "Zero Hurdle", mcse_zero),
+ cbind(Model = "Poison", mcse_poisson)
+
> # Menampilkan
> print(mcse_results)

Model Parameter MCSE SD
(Intercept) Zero Hurdle (Intercept) 3.289812e-01 2.082724e+01
KepadatanPenduduk Zero Hurdle KepadatanPenduduk 3.644899e-06 2.308136e-04
Ketiggianwilayah Zero Hurdle Ketiggianwilayah 1.754248e-03 1.110543e-01
JumlahTenagakesehatan Zero Hurdle 3JumlahTenagaKesehatan 2.669869e-04 1.690293e-02
JumlahSaranakesehatan Zero Hurdle 3JumlahSaranakesehatan 4.690996e-04 2.969806e-02
JumlahAngkaBebasJentik Zero Hurdle JumlahAngkaBebasJentik 3.836590e-03 2.428896e-01
(Intercept)l Poison (Intercept) 5.764516e-03 3.649539e-01
KepadatanPendudukl Poison KepadatanPenduduk 7.051450e-08 4.464674e-06
Ketiggianwilayahl Poison Ketiggianwilayah 3.335589e-05 2.111938e-03
JumlahTenagaKesehatanl Poison JumlahTenagakKesehatan 5.162875e-06 3.268600e-04
JumlahSaranakesehatanl Poison JumlahSaranakesehatan 8.871413e-06 5.617243e-04
JumlahAngkaBebasJentikl Poison JumlahAngkaBebasJentik 7.262313e-05 4.597829e-03

MCSE_Percentage convergence

JumlahTenagaKesehatanl
JumlahSaranakesehatanl
JumlahAngkaBebasJentikl

.579537  Converged
.579318  converged
.579509 Converged

(Intercept) 1.579572 Converged
KepadatanPenduduk 1.579153  converged
Ketiggianwilayah 1.579631  converged
JumlahTenagaKesehatan 1.579531  converged
JumlahSaranakesehatan 1.579563  converged
JumlahAngkaBebasJentik 1.579562 - Converged
(Intercept)l 1.579519 Converged
KepadatanPendudukl 1.579387 ' converged
Ketiggianwilayahl %.579397 Converged

1

1

d. Model Regresi Hurdle Poisson Menggunkan Metode Bayesian

> Data_P <- read_excel("Jurnal/Data P.xlsx")
> head(bata_P)
# A tibble: 6 x 6
JumlahKasusDBD KepadatanPenduduk Ketinggianwilayah

<dbl> <db 1> <db]>
1 206 4845 56
2 224 10765 41
3 112 11837 35
4 172 19309 25
5 69 21882 26
6 104 16459 27
# i 2 more variables: JumlahTenagaKesehatan <db7>, JumlahSaranakes
ehatan <dbl>, JumlahAngkaBebasJentik <dbl>
> # Mengubah nama kolom agar lebih mudah digunakan
> colnames(Data_P) <- c("JumlahkasusDBD", "KepadatanPenduduk", "Ke
tiggianwilayah", "JumlahTenagakKesehatan", "JumlahSaranakesehatan"

"JumlahAngkaBebasJentik™)

> # Fungsi interval
> calculate_posterior_intervals <- function(model)
summary_stats <- summary(model, probs = c(0.025, 0.975))
result <- data.frame(
Parameter = rownames(summary_stats),
Estimate = summary_stats[, "mean"],
Lower_2.5 = summary_stats[, "2.5%"],
Upper_97.5 = summary_stats[, "97.5%"],
Decision = 1fe1se(summary stats[, "2. 5/"] > 0 | summary_sta
s[,)"97.5%"] < 0, "Accepted", "Rejected")

+ o+t

return(result)?}
> # Interval zero



> intervals_zero <- calculate_posterior_intervals(hurdle_zero_mod
el)
> print(intervals_zero)

Parameter Estimate Lower_2.5 Upper_97.5
(Intercept) (Intercept) -3.408921e+00 -43.971426363 36.178497816
KepadatanPenduduk KepadatanPenduduk 3.418937e-05 -0.000441649 0.000478422
Ketiggianwilayah Ketiggianwilayah 3.666452e-03 -0.215672704 0.223395917
JumlahTenagakesehatan  JumlahTenagakKesehatan -4.133808e-03 -0.039363040 0.027977894
JumlahSaranakesehatan  JumlahSaranakesehatan 4.586823e-03 -0.055309711 0.062500023
JumlahAngkaBebasJentik JumlahAngkaBebasJentik -3.140072e-02 -0.505577239 0.441652128
mean_PPD mean_PPD 4.229762e-02  0.000000000 0.190476190
log-posterior log-posterior -1.114243e+01 -15.413208559 -8.643840008
Decision
(Intercept) Rejected
KepadatanpPenduduk Rejected
Ketiggianwilayah Rejected

JumlahTenagakesehatan Rejected
JumlahSaranaKesehatan Rejected
JumlahAngkaBebasJentik Rejected
mean_PPD Rejected
log-posterior Accepted

> # Interval poisson

> intervals_poisson <- calculate_posterior_intervalsChurdle_poiss
on_model)

> print(intervals_poisson)

Parameter Estimate Lower_2.5 Upper_97.5
(Intercept) (Intercept) 4.634981e+00 3.912628e+00 5.349008e+00
KepadatanpPenduduk KepadatanpPenduduk -1.172001e-05 -2.026671e-05 -3.091077e-06
Ketiggianwilayah Ketiggianwilayah 3.131854e-02 2.729951e-02 3.550267e-02

JumlahTenagakesehatan  JumlahTenagakesehatan -1.656166e-03 -2.281782e-03 -1.020393e-03
JumlahSaranakesehatan JumlahSaranakesehatan 7.082518e-03 5.993828e-03 8.199558e-03
JumlahAngkaBebasJentik JumlahAngkaBebasJentik -1.509196e-02 -2.408500e-02 —g.l44770e-03

mean_PPD mean_PPD 1.076292e+02 1.015238e+02 .140952e+02

log-posterior log-posterior -2.600246e+02 -2.644200e+02 -2.576693e+02
Decision

(Intercept) Accepted

KepadatanPenduduk Accepted

Ketiggianwilayah Accepted

JumlahTenagakesehatan Accepted
JumlahSaranakesehatan Accepted
JumlahAngkaBebasJentik Accepted

mean_PPD Accepted

log-posterior Accepted

> # Gabung

> intervals_results <- rbind(

+ cbind(Model = "Zero Hurdle'', intervals_zero),
+ cbind(Model = "Poisson', intervals_poisson))
> # Menampilkan

> print(intervals_results)

Model Parameter Estimate Lower_2.5
(Intercept) Zero Hurdle (Intercept) -3.408921e+00 -4.397143e+01
KepadatanpPenduduk Zero Hurdle KepadatanpPenduduk .418937e-05 -4.416490e-04
KetigﬁianWi]ayah Zero Hurdle Ketiggianwilayah 1666452e-03 -2.156727e-01
JumlahTenagakesehatan  Zzero Hurdle JumlahTehagaKesehatan -4.133808e-03 -3.936304e-02

3
3
3
4
JumlahSaranakesehatan: 1 zero Hurdle; jJumlahSaranakesehatan  4.586823e-03 -5.530971e-02
JumlahAngkaBebasJentik = Zero Hurdle JumlahAngkaBebasJentik —2.140072e»02 -5.055772e-01
1

mean_PPD Zero Hurdle mean_PPD .229762e-02 0.000000e+00
log-posterior Zero Hurdle Tog-posterior -1.114243e+01 -1.541321e+01
(Intercept)l Poisson (Intercept) 4.634981e+00 3.912628e+00
KepadatanPendudukl Poisson KepadatanPenduduk -1.172001e-05 -2.026671e-05
Ketiggianwilayahl Poisson Ketiggianwilayah 3.131854e-02 2.729951e-02
JumlahTenagaKesehatanl Poisson JumlahTenagakesehatan -1.656166e-03 -2.281782e-03
JumlahSaranakesehatanl Poisson JumlahSaranakesehatan 7.082518e-03 5.993828e-03
JumlahAngkaBebasJentikl Poisson JumlahAngkaBebasJentik -1.509196e-02 -2.408500e-02
mean_PPD1 Poisson mean_PPD 1.076292e+02 1.015238e+02
log-posteriorl Poisson Tog-posterior -2.600246e+02 -2.644200e+02

Upper_97.5 Decision
.617850e+01 Rejected
.784220e-04 Rejected
.233959e-01 Rejected
.797789%e-02 Rejected

(Intercept) 3

KepadatanpPenduduk 4

KetigﬁianWi]ayah 2

JumlahTenagakesehatan 2

JumlahSaranakKesehatan 6.250002e-02 Rejected
JumlahAngkaBebasJentik  4.416521e-01 Rejected
mean_PPD 1.904762e-01 Rejected
log-posterior -8.643840e+00 Accepted
(Intercept)l 5.349008e+00 Accepted
KepadatanPendudukl -3.091077e-06 Accepted
Ketiggianwilayahl 3.550267e-02 Accepted
JumlahTenagaKesehatanl -1.020393e-03 Accepted
JumlahSaranakesehatanl  8.199558e-03 Accepted
JumlahAngkaBebasJentikl -6.144770e-03 Accepted
mean_PPD1 1.140952e+02 Accepted
log-posteriorl -2.576693e+02 Accepted



